the nucleus and there is a large, eccentric, irregular, granular nucleolus which may be as long as 20 microns. Neither network nor nucleolus is Feulgen-positive. The finelydivided chromatin is so scattered throughout the large nucleus that it is barely visible. The cytoplasm appears very finely granular and contains a few inclusions. These are 10 to 15 microns in diameter and consist of a dozen or less clumped globules.
When each o' the vitellaria contains four or five of these oocytes, yolk accumulation begins. It starts peripherally in all of the oocytes simultaneously and gradually proceeds toward the center. There appear scattered through the peripheral cytoplasm tiny globules which stain bright orange-red with Mallory's triple stain. They greatly resemble the globules of p:otein reserves scattered through the fat body surrounding the ovarioles, but are usually a little smaller. The negative images of small fat droplets also occur in the peripheral cytoplasm. The fat droplets and proteinaceous globules increase in size, forcing the diminishing cytoplasm into a network around them. By ]The research was carried out at the Harvard Biological Laboratories, Cambridge, Massachusetts, in cates that the sheath is reduced to its ormer size within a relatively short time. The secretion of the exochorion, which occurs much later, is mentioned below.
The external appearance of the newly laid egg of the firebrat has been described by Adams (1933) , Sweetman (1938) , and Remington (1948) . The present study reveals that the endochorion (Fig. 5, EN Sweetman (1938) supposed this hexagonal reticulation to be produced by the cells of the embryonic tissues, but the present study showed it to be produced by the ollicular cells that secreted the endochorion. The large size of the hexagons emphasizes the amount the egg has grown since the endochorion was secreted.
Psyche
The endochorion is hardly ever loosened at all rom the yolk and no vitelline membrane has been ound between them. Heymons (1897) reported a vitelline membrane in Lepisma saccharina, but Uzel (1898) , who studied the eggs o2 the same lepismatid, did not mention it.
Between the exochorion and the endochorion at the anterior end o the egg is the micropylar area, a circular thickening about 280 microns in diameter (Fig. 5) Perrot (1933) The anastral type o meiosis occurs. The mitotic figure is located more or less equidistant rom the two. poles of the egg, usually rom 1 to 10 microns rom the surface. The spindle axis is usually oblique to the egg surface, but is occasionally parallel to it. The distance between the two poles of the mitotic figure in metaphase and in anaphase (Fig. 2) (Fig. 4) (Fig. 7) until it is about 8 or 10 microns in diameter (Fig. 9) .
The 2emale pronucleus then migrates rom its peripheral position to the sperm plasm (Fig. 9) . When fixed before it reaches the sperm plasm, it is ound to be rather irregularly elongated in the direction in which it was presumably travelling. Cytoplasm has never been identified around it. (Fig. 10 ).
As the emale pronucleus enters the sperm plasm the sperm nucleus starts to move toward it. The two pronuclei Psyche [Mar come together and their nuclear membranes break down where they are in contact with each other (Fig. 8) . At the same time the chromatin of each condenses into a fine spireme. The nuclear sap o2 the emale pronucleus simultaneously develops an affinity for light green, so that the two pronuclei can no longer be distinguished. The spiremes ot the two nuclei become coarser and intermingle before any distinct chromosomes are visible (Fig. 11) . The maturation divisions occupy about one and one-hali hours each. Union of the pronuclei occurs during the ourth hour after oviposition.
Affinities of Lepismatids
The lepismatids for which both embryological and morphological data are available are Lepisma saccharia L. (Heymons, 1896 (Heymons, , 1897 Uzel, 1897 Uzel, , 1898 , Thermobia domestica (Packard) (Woodland, 1952 (Woodland, , 1957 Sahrhage, 1953; Wellhouse, 1953) , and Ctenolepisma lineata Fabricius (Woodland, 1957) . All three belong to Subfamily Lepismatinae. The data indicate that Thermobia domestica and Ctenolepisma lineata are very closely related to each other and less closely related to Lepisma saccharina, which is more primitive han they.
Thermobia domestica and Ctenolepisma lineata differ embryologically from Lepisma saccharina in that in them the germ disk is iormed at the extreme posterior end of the egg, radial symmetry is maintained until the germ disk starts to elongate, the embryo does not sink bodily into the yolk, the amniotic pore is not closed by a chitinous plug, and spiracle anlagen are not ound on the ninth and tenth abdominal segments. Adults of Thermobia domestica and Ctenolepisma lineata differ irom those o Lepisma saccharina by lacking parameres and by possessing ventricular caecae, an anterior projection of the vas deferens beyond where the most anterior pair of vasa efferentia empties into it, and often a third pair of styli. In the former two species the vasa efferentia of the members of a pair of sperm tubes do not unite before joining the vas deferens and the free end of one member of each pair of sperm tubes is directed mediad, while the free end of the other member is directed laterad. In addition, the lateral oviducts are relatively shorter han in Lepisna saccharina. The au'thor considers all of these characters to be secondary or specialized ones. Remington (personal communication, 1949) has noted several taxonomic characters as evidence for considering Lepisma saccharina more primitive than he other two species" the cephalic hairs of the former occur singly and do not bear secondary hairs, while those of the latter occur in groups and bear secondary hairs; also, the former has a less well developed ovipositor. (1940) , however, deems it erroneous to consider the type of cleavage as simply the mechanical result of the quantity of yolk within the egg. In support of this contention he says that the eggs of symphylans are not unusually small, though cleavage is total. But consider the following comparison. The egg of Hanseniella is spherical, averaging 0.37 mm. in diameter; the long diameter of the ellipsoidal egg of Thermobia averages 1.00 mm., the short diameter 0.80 mm. At hatching, Thermobia measures 1.5 mm. long, exclusive of appendages. We deduce that Hanseniella also measures close to 1.5 mm. long at hatching, for the following reason. The circumference of a sphere 0.37 mm. in diameter is 1.2 mm. The body of the embryo is curved in a circle around the entire circumference of the egg, but is a little longer than the circumference since the bent head is directed inward. We therefore conclude that the egg of Thermobia contains a relatively much larger percentage of yolk than does the egg of Hanseniella.
Tiegs further supports his statement by noting that some tiny, yolkless insect eggs have superficial cleavage (Fernando, 1934 Although only one species of perlarian has been thoroughly studied embryologically, Miller's detailed account (1939, 1940) 
